In this issue of Korean Journal of Pediatrics, Sung 1) reviewed potential therapeutic strategies to improve outcomes of bronchopulmonary dysplasia (BPD). In this review, various risk factors of BPD were described, including inflammatory responses, chorio amnionitis, Ureaplasma infection, environment, genetic susceptibility, resuscitation in the delivery room, mechanical ventilation, and fetal growth restriction. She also sug gested potentially beneficial therapeutic strategies from the antenatal care to postnatal corticosteroids. Conventional medications such as diuretics, caffeine, vitamin A, and novel drugs that are under investigation were described in this review. She concluded that the preventive or therapeutic strategies for BPD are inadequate and further studies are needed to identify optimal and effective preventive or therapeutic strategies to decrease the incidence and severity of BPD.
As Sung 1) mentioned, BPD is a heterogeneous disease. Since it was first described in 1967 by Northway et al., 2) BPD has evolved fundamentally as increasing numbers of pre mature infants are surviving due to advances in neonatal medicine. The classic form of BPD that prevailed in the presurfactant era is now rarely observed, probably because preterm infants born in this era of modern sophisticated neonatal care are much less com monly exposed to high concentrations of oxygen and mechanical ventilation. The most remarkable pathologic finding of modern BPD is a lack of alveolar and pulmonary vascular development, while that of classic BPD is emphysema, fibrosis, and airway remodeling. 3, 4) In this regard, BPD is a heterogeneous disease whose phenotype changes over time.
Many new perspectives have been suggested regarding the pathogenesis of BPD, but extreme prematurity, oxidative stress, and mechanical ventilation play a major role. How ever, much preclinical and clinical evidence has shown that intrauterine infection and/or inflammation, fetal growth restriction, and pregnancyinduced hypertension are involved in the development of BPD. 57) Although controversy persists regarding the role of these prenatal conditions in the pathogenesis of BPD, the associations between these prenatal factors and BPD have been demonstrated in many studies. In a recent study of a very low birth weight infant cohort by the authors, fetal lengthwise growth restriction was asso ciated with an increased risk of BPD. 8) The mechanism by which fetal growth restriction is involved in the development of BPD might be quite different from the mechanism by which chorioamnionitis is involved. Fetal growth restriction might impede growth of the fetal lungs with its global adverse impact on the overall fetal growth, while chorioamnionitis might do so by implementing inflammatory responses. In this regard, BPD is a heteroge neous disease with different pathogeneses.
Furthermore, genetic susceptibility may also be crucial in the pathogenesis of BPD and a reason why extremely preterm infants show different outcomes in response to common injuries. 9, 10) This era of precision medicine enables the tailoring of therapies to individuals with different genetic susceptibilities. This is also the case for BPD. Why some preterm infants develop greater inflammatory responses that lead to organ or tissue damage and some have more emphysematous changes or airway problems in response to conventional neo natal respiratory care is not yet understood. The answers to these questions could be obtained from increasing knowledge of genetic susceptibilities.
There are currently no specific preventive or therapeutic measures for BPD. Many novel therapies and drugs are under investigation. Mesenchymal stem cells, inhaled corticosteroid with or without surfactant, zinc, Lcitrulline, inhaled furosemide, volumetargeted ventilation in the delivery room, early hydrocortisone therapy, and other treatments are under clinical trial investigation. 11) How ever, the target populations of these clinical trials are primarily extremely preterm infants. As the authors mentioned above, BPD is a heterogeneous disease that changes over time and has different pathogeneses. Therefore, it may be reasonable to target the study population according to the mechanisms of action of these therapies or drugs. For example, for clinical trials of antiinflammatory agents like corticosteroids, preterm infants who were exposed to chorio amnionitis would be the optimal target population, while for clinical trials of growth factors or aggressive nutritional strategies, preterm infants who are small for gestational age would be the optimal target population. The genetic susceptibility of the preterm infants should be also considered. To enable optimization of the target population for clinical trials of novel therapies or drugs, we must subtype BPD according to pathogenesis and genetic susceptibility and delineate the detailed mechanisms of action of these novel therapies or drugs for BPD.
In conclusion, BPD remains a great threat to the survival and longterm outcomes of extremely preterm infants. Because BPD is not a homogenous disease, tailored preventive or therapeutic strategies should be identified based on its pathogenesis and genetic susceptibility. Further studies are required to delineate the detailed pathogeneses of BPD, identify the genetic susceptibilities for BPD, and subtype BPD according to the different pathogeneses and gene tic susceptibilities.
